human. On the other hand Shattock (1909) has shown that the swellings in the neck and axilla of cretins are due to the brown adipose tissue. In 20 infants whose gestation varied from 28 to 42 weeks we found brown adipose tissue in every baby deep to the subcutaneous white adipose tissue on the back between the scapula (the so-called interscapular or hibernating gland), in the posterior triangle of the neck and around the muscles of the neck extending under the clavicles to the axillk, in islands around the trachea, oesophagus and large vessels in the mediastinum and accompanying the intercostal and internal mammary arteries. In the abdomen the largest collection was around the suprarenals and kidneys with smaller masses in the mid-line around the aorta (Fig IA, B) . Most of the brown adipose tissue lies deep within the body around the important structures of the neck, chest and abdomen, except the interscapular pads. Roberts & Smith (1964) have recently emphasized the unusual venous drainage of the interscapular pad of cold-adapted rats. The veins, unaccompanied by arteries, pass round the spinal cord before entering the main veins to the heart. They postulated that the blood warmed by the interscapular pad helped to maintain the temperature of the spinal cord and heart during cold exposure. A similar venous drainage was found from the large interscapular pad of the newborn rabbit (Hull, unpublished) . In three babies at autopsy, the fine veins draining brown adipose tissue were cannulated and radio-opaque dye with gelatine was injected. After threedimensional X-ray photography the veins were carefully dissected. The veins from the interscapular pad joined the veins from the muscles and skin of the back to form the external posterior vertebral plexus, which drained to the jugular or azygos vein depending on the segmental level, via the internal posterior and anterior vertebral plexuses which lie in the vertebral canal around the spinal cord (Fig I c) . There is no direct evidence in either the cold-adapted rat or the newborn rabbit that the warm blood draining from the interscapular pad influences the temperature of the spinal cord. However, this unusual venous drainage from the back, which is described in the standard anatomical textbooks, may be important in the temperature regulation of the newborn baby.
The histological appearance of brown adipose tissue varies with the fat content (Fig 2) . In a review of 400 sections from 187 babies we found, in general, that the fat content fell over the first four days of life. In many babies who died after the fifth day the brown adipose cells were either partially or totally depleted of fat. A similar appearance was found in 7 of 11 dysmature infants who died in the first three days of life. The cells were strikingly depleted in 3 babies who were admitted with hypothermia and died with massive pulmonary hemorrhage and in one infant aged 5 days who was found dead in his cot, no cause of death being found at necropsy.
Brown adipose tissue may be depleted of fat either because the triglyceride has been metabolized within the cell to produce heat (Dawkins & Hull 1964b) or because it has been released as fatty acid into the circulation to provide energy elsewhere. Whatever the cause, it is perhaps especially important that the environmental temperature of infants whose brown adipose tissue is likely to be depleted of fat is within the thermal neutral range and that they are fed early and adequately with milk.
The Immediate Feeding of Babies Weighing 1,000-2,000 g with Breast Milk by Victoria Smallpeice MD FRCP and Pamela A Davies MRCP DCH (The Radcliffe Infirmary, Oxford) Controversy has raged for some years over the timing of the premature baby's first feed. There has been as little agreement over the type of food to be offered. One of us (V S) has for some time thought it irrational to starve infants who have been more or less efficiently and continuously nourished until the time of delivery, particularly when the period of starvation coincides with the period of greatest mortality. Wilkinson et al. (1962) have shown that chemical chaos in newborn infants who have undergone surgery can be rapidly corrected by feeding breast milk early after operation. They have provided additional support for McCance's (1959) conception of growth as all-important in maintaining a normal extracellular environment in the first week or so of life. We decided to undertake a trial of immediate feeding of premature infants with undiluted breast milk in much larger amounts than hitherto. The group of babies weighing 1,000-2,000 g (2 lb 3 oz-4 lb 6 oz) was chosen, since, with the exception of those less than 1,000 g who almost invariably die, this group accounts for our highest mortality among premature infants.
The trial was started on November 1, 1962, and continued until March 31, 1964 . One hundred and eleven infants weighing between 1,000 and 2,000 g either born in or admitted to the Nuffield Maternity Home at the Radcliffe Infirmary during this seventeen-monthperiodwere included. They were fed by indwelling nasogastric polyvinyl tubes.
Undiluted breast milk was given in the following amounts: Nearly all the smaller babies and many of the larger infants, particularly those with respiratory distress, were fed hourly to begin with, so that the total day's intake could be divided into small amounts. As the trial progressed, most babies had their tubes in place and were getting their first feed within two hours of birth. Less than a third of the babies had small regurgitant vomits duringthefirst twenty-fourto forty-eighthours, but in the majority vomiting did not occur. There was significant abdominal distension in 3 infants only, in 2 associated with bile-stained vomits. These symptoms did not persist. Diarrhoea was not encountered.
Results
Details of weight distribution, the incidence of multiple pregnancy and mortality are shown in Table 1 . This was not a controlled trial, but corresponding figures are given for infants born at the Churchill Hospital in the same seventeenmonth period, and in the same weight groups ('later fed'). Fewer obstetric emergencies are dealt with there and the numbers are smaller. The time of the first feed in this group ranged from four to thirty-two hours after delivery, but the majority were fed within the first twenty-four hours, though not so intensively as the Radcliffe infants.
Blood sugar: Two or more estimations were made -on the early-fed infants only, at intervals over the first four days of life. In 50 infants, true glucose (AutoAnalyzer glucose-oxidase micromethod) was measured, and the mean of their lowest readings was 43 mg/100 ml. A further 27 infants had total reducing substances estimated (Folin & Wu). The mean, again of the lowest readings, was 60-1 mg/100 ml.
Bilirubin: Estimations were made in the early-and later-fed groups if the infants were even slightly jaundiced, by a modification of the Tannhauser method, in use in the United Oxford Hospitals for the past ten years. Proven cases of blood group incompatibility were excluded. The estimations for the two groups had to be made in separate laboratories, but staff were reciprocal, the method used identical, and several of the high levels in the later-fed group were checked by the second laboratory. The mean of the maximum bilirubins in 75 early-fed infants was 10-1 mg/100 ml. In 30 -of the later-fed group the corresponding figure was 16-6 mg/100 ml. The difference between these two figures is statistically significant at the 5% level. In the years before 1962 similar results were available from 77 infants in the same weight group, born in both hospitals, who were completely starved for twenty-four hours, some for longer. The mean of these readings was 15-8 mg/I00nl. Table 2 . Figures are given for the concurrent early-and later-fed infants and for the third group, referred to above, all weighing between 1,000 and 2,000 g, born in both hospitals before 1962, all starved for at least twenty-four hours. The differences in time of birthweight regained and meconium first passed between the early and late groups is statistically significant at the 5 % level.
Discussion
Hypoglycwamia: None of the infants in the earlyfed group showed the gross neurological disturbances which occur with hypoglyctmia and its associated metabolic changes (Cornblath et al. 1959 , Brown & Wallis 1963 , Neligan et al. 1963 . Secondly, Melichar et al. (1962) have shown that, unlike older infants, newborn babies produce a rise in blood glucose after being fed fateither in the form of cream from human breast milk or free fatty acids prepared from breast milk. Brown & Wallis (1963) suggested, and we firmly believe, that an adequate milk intake in the first twenty-four hours and after should go a long way towards preventing the occurrence of this syndrome, which we think has at least in part an important iatrogenic element to it, namely starvation.
Hyperbilirubinamia: Factors associated with an increased incidence of jaundice (Barton et al. 1962 , Wood et al. 1962 were more frequent in the early-fed group. Thus, although Lucey et al. (1962) have pointed out the disadvantages of comparing bilirubin estimations made in different laboratories, we feel, for reasons already stated, that the two groups can be validly compared. We believe there is no doubt that delayed and inadequate feeding is one of the most important factors contributing to hyperbilirubinmmia.
Respiratory distress: Thirty-eight infants in the early-fed group developed respiratory distress after birth, according to the diagnostic criteria of Usher (1961) . Nineteen of them died, all but 4 weighing under 1,500 g. These figures are too small for useful conclusions to be drawn, but it can be said that it has proved possible to feed these infants, although statements are frequently made to the contrary. Beard et al. (1963) have shown that depriving infants with low Apgar scores and respiratory distress of fluid and calories in the first forty-eight hours was associated with prolonged acidosis, early hypernatremia, and increased protein catabolism. We think these babies most of all need feeding early and well.
Nutrition andgrowth: In a review of the physiology of the neonatal period, McCance (1959) emphasized the importance of the stabilizing effect of growth. Growth needs food and it seems reasonable to suppose that human breast milk contains protein, fat and carbohydrate in proportions well suited to the needs of the human infant in the first weeks. Attention has been drawn recently to the possible importance of nutrition in infancy with regard to brain growth (Stoch & Smythe 1963) . Hammond (1961) thinks that in animals brain growth takes priority over that of other tissues in malnutrition; but Lat et al. (1961) have demonstrated in suckling rats that an impaired food intake in the first three weeks of life led to slower growth, reduced activity and inquisitiveness compared with a well-fed control group, regardless of how much they were fed after this early period. Drillien (1964) has suggested that delayed feeding may have contributed to the intellectual impairment she found in infants of very low birth weight.
Starvation was first advocated in the late 1940s -the presence of cedema and hazards of aspiration being cited as the main reasons for delaying feeding. It was also believed that the infant's glycogen, fat and protein stores could be catabolized without extra calories being necessary (Smith et al. 1949) . It is now realized that cedema is not associated with an excess sodium and chloride content, and that aspiration is not the grave hazard it was thought to be when skilled feeding techniques and supervision are available.
There was one infant among those who died who had an aspiration pneumonia. He also had a sizable intraventricular hamorrhage. We believe, however, that there are cogent arguments for early and adequate feeding; symptomatic hypoglycemia could be largely eradicated, and jaundice significantly reduced. The infants regain their birthweight more quickly than before, and pass meconium sooner. It has been our clinical impression that they withstand infection better, and that their early neonatal course is less complicated. We hope that neurological sequele may be lessened, though long-term follow up will be necessary to establish this.
